The strength functions of the hot giant dipole resonance ͑GDR͒ in 120 Sn obtained within the phonon damping model ͑PDM͒ have been included in the complete statistical calculations and compared with their experimental divided spectra as a function of temperature T. The entire experimental shape of the hot GDR can be reproduced reasonably well using the PDM strength functions. The effect of superfluid pairing at TϽ1 MeV is important to obtain a better agreement between theory and data.
The evolution of the giant dipole resonance ͑GDR͒ built on highly excited nuclei has been a subject of considerable experimental and theoretical studies in recent years ͓1-4͔. Most attention has been concentrated in the understanding of the hot GDR width, which increases sharply with increasing the excitation energy E* up to ϳ130 MeV in tin isotopes and saturates at higher excitation energies. Several theoretical models ͓5-8͔ have been proposed to explain the behavior of the hot GDR width as a function of excitation energy ͑or temperature T). The adiabatic coupling model ͑ACM͒ ͓5͔ describes the temperature dependence of the hot GDR width as a result of thermal fluctuations of nuclear shapes in a macroscopic manner. Within the collisional damping model ͑CDM͒ ͓6͔, the width of the hot GDR arises due to collisional damping of nucleons. In the recently proposed phonon damping model ͑PDM͒ ͓7͔, it has been pointed out that the main mechanism that leads to the increase of the hot GDR width at low temperatures and its saturation at high temperatures is the coupling of the GDR phonon to the incoherent pp and hh configurations, which appear due to the distortion of the Fermi surface at finite temperature. The PDM provides a consistent and simultaneous microscopic description of the width, the energy, as well as integrated yields of ␥-ray emission of the hot GDR as a function of temperature ͓8͔.
The comparison between the theory and the data of the hot GDR is not straightforward. Typically only the parameters of a Lorentzian strength function ͑resonance energy, width, and strength͒ were extracted from the data and compared to the theoretical values. In addition, the conversion of excitation energy which is measured in the experiments to temperature which is calculated in the models is difficult and sometimes misleading as has been discussed recently ͓9,10͔. Although the importance of including the temperature dependence of the GDR parameters into the statistical model calculations was pointed out already a long time ago ͓11,12͔, it was not crucial as long as the data were not compared to detailed models but only fitted to extract a functional form of the width increase.
Recently a method has been proposed to incorporate the theoretical strength functions directly into full statistical decay calculations ͓10͔. This way the entire shape of the GDR strength functions can be compared with the measured spectra and not just the GDR energy and width. This more complete procedure has been applied to test the ACM and the CDM ͓10͔.
In this Brief Report, we apply the same approach to the strength functions of the hot GDR obtained within the PDM ͓7͔. These strength functions, which have been calculated at a given temperature, are known to reproduce reasonably well the inelastic ␣ scattering divided spectra of the hot GDR folded with the contributions of the detector response and bremsstrahlung at the same ͑average͒ temperature ͓8͔.
The statistical decay calculations were performed using a modified version of the statistical model code CASCADE that includes high-energy ␥-ray decay from GDR states ͓10͔. The modified version includes a smooth and temperaturedependent level density over a large range of excitation energies. A level density parameter A/9 has been used in calculations. The results of calculations are presented in the form of the GDR cross section
The experimental data are fitted in CASCADE making use of Eq. ͑1͒, where the ͑temperature-dependent͒ phenomenological Lorentzian strength function
has been employed for S GDR (E ␥ ). The parameter ⌫ GDR has been varied to achieve the best fit at each temperature. In order to compare these experimental spectra with theoretical predictions, one substitutes the phenomenological Lorentzian ͑2͒ with the corresponding strength functions from various theoretical models. Within the PDM, the strength function of the hot GDR has been derived as ͓8͔ 
where ␥(E ␥ ) is damping of the hot GDR, which has been calculated microscopically. It depends on temperature T and the ␥-ray energy E ␥ . For details, see Ref.
͓7͔. At low temperatures TϽ 1 MeV, the effect of superfluid pairing must be taken into account. The role of this effect on the GDR within the finite-temperature random phase approximation has been studied in detail in Refs. ͓13͔. We employ here the wellknown approximated function for the pairing gap ⌬(T), according to which
for TϽT c , and ⌬(T)ϭ 0 for TуT c . The critical temperature T c is estimated as 0.567⌬ 0 ͓14͔. A value of ⌬ 0 ϭ1.4 MeV was chosen for the neutron single-particle energies in 120 Sn, leading to T c ϳ0.8 MeV. PDM strength functions for 120 Sn were obtained within the PDM-1 ͓7͔ at temperatures ranging from 0.1 to 3.2 MeV in steps of 0.1 MeV. The ␥-ray energy E ␥ was calculated between 1 and 32 MeV in steps of 1 MeV. These strength functions were included in CASCADE. Calculations were performed at excitation energies of E*ϭ30, 50, 70, 90, and 110 MeV, corresponding to compound nucleus temperatures of T max ϭ1.24, 1.54, 2.02, 2.43, and 2.79 MeV, respectively. The contribution to the spectra of daughter nuclei populated at lower temperatures leads to the average values T ave ϭ1.1, 1.5, 1.8, 2.2, and 2.4 MeV, respectively ͓15͔. They have been obtained as the weighted average of the excitation energy E* over all daughter nuclei in the modified CASCADE. Figure 1 shows the differences between three calculations for the excitation energy E*ϭ30 MeV, corresponding to T max ϭ1.24 MeV and T ave ϭ1.1 MeV. The dotted curve is the cross section directly calculated from Eq. ͑1͒ using the PDM strength function S PDM (E ␥ ) ͑3͒ at TϭT max . The dashed and solid curves were generated by including PDM strength functions into CASCADE and then dividing the resulting ␥-ray spectra by a CASCADE calculation that did not include the GDR. The dashed curve has been obtained using the same PDM strength function ͑at TϭT ave ) incorporated in all the steps of CASCADE calculations starting from E*ϭ30 MeV down to the ground state. The solid curve is the result of the full CASCADE calculation using the PDM strength functions calculated accordingly at each value of T that corresponds to each decay step in the daughter nuclei.
The comparison between the dotted and the dashed curve shows the difference between a calculated strength function and the ''divided'' spectra. It should be mentioned that the Sn at E*ϭ30 MeV. The dotted curve is the cross section obtained from Eq. ͑1͒ using the PDM strength function ͑3͒. The dashed curve represents the results of CASCADE calculations using the strength function ͑3͒ at T ave ϭ1.1 MeV for all decay steps. The solid curve has been obtained using the PDM strength functions calculated at each corresponding temperature T max of the daughter nuclei. Pairing is not included in the calculations.
shape of the divided spectra depend critically on the choice of the constant E1 strength chosen for the calculation not including the GDR. The present no-GDR calculation was performed with a constant strength of 0.2 Weisskopf units ͓4͔. The differences between the dashed and the solid curve demonstrate the importance of the full temperature dependent calculation compared to the average calculation. Except for the region 5рE ␥ р12 MeV where more strength is shifted towards lower energy in the full calculation, no major differences between the two calculations are present. The same feature has been obtained at the higher excitations energies E* as well. The effect of pairing was not included in the calculations for Fig. 1 .
In Fig. 2 , the results of the full statistical calculations using the PDM strength functions are compared with the experimental cross sections of the hot GDR generated by CASCADE at various excitation energies. The shaded area corresponds to the uncertainty of the GDR width as extracted from the data ͓4͔. The ''experimental'' spectra as well as the theoretical ␥-ray spectra were divided by the same ␥-ray spectrum from a calculation with a constant E1 strength equal to 0.2 Weisskopf units.
The full CASCADE results ͑dashed͒ using the PDM strength functions ͑3͒ reproduce the experimental spectra reasonably well, especially at high excitation energies. At low excitation energies the strength is overpredicted below ϳ12 MeV. Including the effect of superfluid pairing improves the fits substantially ͑solid͒. The extra strength at low ␥-ray energies is significantly reduced for the low excitation energy and is in better agreement with the data.
In conclusion, full statistical model calculations have been carried out to compare the theoretical prediction of the PDM with the experimental data for the hot GDR in 120 Sn. The analysis has shown that the strength functions of the PDM are in overall reasonable agreement with the experimental spectra. It has also demonstrated that the effect of superfluid pairing at TϽ1 MeV must be included in the theoretical calculations to obtain a better agreement between theory and data.
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